The peak incidence age of chondrosarcoma is late adulthood, and only few cases of chondrosarcoma have been reported in children and adolescents. [1] [2] [3] [4] These tumors, when they occur in young people, often appear in unusual sites and may have a more ominous prognosis. 2, 4, 5) It is subdivided into a variety of ways, including by histological grade, by whether it is primary or secondary, and by whether it is peripheral or central; among these, the single most prognostic sub-classification is the histological grade. Sometimes, the low grade chondrosarcoma is misdiagnosed as a benign cartilaginous bone tumor including enchondroma or periosteal chondroma at the time of preoperative biopsy. To decrease of false negative diagnosis of low grade chondrosarcoma, the clino-radiologic findings such as pain, endosteal scalloping and peritumoral edema are important as well as histologic demonstration. Progressive limb deformity can be a sign of bone tumor in growing children by influencing adjacent epiphyseal plate. We experienced the long meta-diaphyseal intramedullary bony lesion accompanying short intracortical separated lesion by trabecular bone of femur in a 15-year old man who was incidentally detected as a valgus deformity of the same side lower limb. The tumor may have caused premature closure of small lateral area at the distal femur physis and resulted in asymmetric growth of the distal femur. Case Report J Korean Bone Joint Tumor Soc 2014; 20: 41-45 • http://dx.
for 6 months as a dull ache especially during exercise, but he had no trauma history. His body weight was 98 kg and height was 178 cm. Physical examination revealed a slight tenderness on the lateral aspect of the distal thigh that was not clear of its swelling or palpable mass. The plain radiographs revealed a cortical ballooning of an elliptical shape at 6.5 cm above of the knee joint line that had distinctly distinguished with medullary canal by sclerotic border but faintly with surround lateral muscles (Fig. 1B) . The valgus angular deformity of the femur at the meta-diaphysis was 27 degrees. The magnetic resonance imaging (MRI) showed intramedullary lesion that was measured 18 cm and intracortical lesion measured 8 cm in longitudinally through distal meta-diaphysis of the left femur ( Fig.   2A ). These two distinguish lesions showed same signal intensity. 
Low Grade Chondrosarcoma Presenting as Progressive Valgus Limb Deformity in a Growing Period
The gross finding of coronal cut specimen showed thin and eroded inner border of cortex (Fig. 4A) . The intramedullary and intracortical separated lesion divided by thin bony septum which has lamellar in pattern and contained Haversian systems as usually seen in cortical bone ( Fig. 4A & B) . The specialized musculoskeletal tumor pathologist concluded grade I chondrosarcoma by invasive cartilaginous lesion to the surround trabecular bones (Fig. 4C & D) . The patient did not have any adjuvant therapy for the tumor. His height showed 2.5 cm growth in one year after the surgery and therefore, the limb length discrepancy was measured to be 1 cm. We tried to minimize the limb length discrepancy with a simple method, and performed contralateral distal femur and proximal tibia transient epiphysiodesis with staples ( Fig. 5A ).
Six-year follow up radiology including plain X-ray ( Fig. 5B ), positron emission tomography (PET), bone scan, and MRI showed balanced normal limb axis, no local tumor recurrence and no distant metastasis. The left leg was measured 2 cm short at last follow up, but he could walk normally using shoe insole. 
Discussion
The presence of a large sized central chondrosarcoma and an intracortical chondrosarcoma within the femur incidentally detected by its angular deformity in the adolescent age has not been reported.
Two similar cases have been described with titles "concurrent enchondroma and periosteal chondroma of the humerus mimicking chondrosarcoma" in 19-year old woman, 6) and "concurrent periosteal chondroma and enchondroma of the fibula mimicking chondrosarcoma" in 13-year old boy. 7) They performed wide excision because the imaging findings made suspicious for chondrosarcoma although the pathologic results had described benign-looking cartilage tumor in the preoperative open biopsy. 6, 7) In the English literature we found only one report of an intracortical chondrosarcoma which was located in the subtrochanteric area of the left femur with radiological revealed 1 cm in diameter and small lytic lesion in 42year old man. 8) They performed open biopsy by curettage followed by en bloc surgical excision because the biopsy result was reported grade-2 myxoid chondrosarcoma. 8) In the current case, the pathologic result was changed to a low grade chondrosarcoma after the operation from a preoperative diagnosed benign chondroid tumor. Our multidisciplinary team including pathologist, radiologist and orthopaedic oncologist discussed about the pathologic diagnosis and confirmed as grade I chondrosarcoma rather than enchondroma although it could be showing more aggressiveness in the children. In the literature, the operation in selected patients with a less radiographically aggressive Grade I chondrosarcoma can be safely treated with intralesional curettage without compromising patient outcome. 9) At first, we worried about using the term of intracortical chondrosarcoma because it might be a periosteal chondrosarcoma with cortical destruction or an intramedullary lesion with septation to cortical erosive ballooning. In the current case, the lesion was no soft extension beyond cortex and periosteum and intracortical confined lesion made by sharply divided of the cortex like elliptical shape. Importantly, histologically chondroid lesion was encircled by cortical lamellar bone.
The degree of malignancy of a chondrosarcoma is determined by several histologic criteria. These include structural characteristic, cytologic findings, and replicate activity. Certain other histologic signs are also indicative of malignancy, such as invasion of trabeculae by tumor tissue, infiltration of bone marrow and Haversian systems and permeation through the cortex. However, these features, which are essential for the discrimination between an enchondroma and a lowgrade chondrosarcoma, are not an integral part of an accepted grading system. 10) We think that distal femur angular deformity which was incidentally detected as valgus deformed limb that may have been caused by growth plate trapping of tumor.
Progressive limb deformity can be a sign of the asymmetrical involvement of physis by adjacent bone tumor in a growing period.
